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Table S1 
 
 
Table S1. Comparison of T6SS genes from H. hepaticus and Enteric Pathogens 
a (% identity / % similarity) 
Proteins were analyzed using BLAST. 
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Figure S1 
 
Figure S1. T6SS mutants do not affect the viability of MODE-K cells 
(A) Total numbers of H. hepaticus during co-culture with MODE-K cells are comparable 
between WT and T6SS mutants. MODE-K cells were incubated with wild-type, ΔIcmF, or ΔHcp 
H. hepaticus at a multiplicity of infection (MOI) of 100 at 37°C under microaerophilic conditions. 
After 3hr or 6hr incubation, total bacteria were plated on Brucella blood agar plates for bacterial 
quantification. Error bars represent SEM from 3 independent experiments.  
(B) T6SS mutants do not affect the viability of MODE-K cells. MODE-K cells were incubated 
with wild-type, ΔIcmF, ΔHcp, or no H. hepaticus at a MOI of 100 at 37°C under microaerophilic 
conditions for either 6hr or 18hr. MODE-K cells were stained with antibodies to annexin V and 
propidium iodide (PI). Cells were analyzed by flow cytometry. Early apoptotic cells are marked 
as annexin V+ PI- whereas late apoptotic and necrotic stages are marked by annexin V+ PI+ 
staining. Cells were also treated with 10ug/ml Brefeldin A as a positive control for apoptosis. 
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Figure S2 
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Figure S2. T6SS Mutants Have Increased Colonization Levels within the Colon  
(A) WT, ΔIcmF, and ΔHcp bacteria produce comparable amounts of 16S ribosomal RNA and 
DNA. Bacterial RNA and genomic DNA were collected from mid-log wild-type, ΔIcmF, or ΔHcp 
bacterial cultures using TRIzol or Promega Wizard Genomic DNA Purification kit, respectively. 
The amount of 16S ribosomal RNA or DNA was quantified by qRT-PCR using H. hepaticus-
specific 16S primers. Error bars represent SEM from 3 independent samples. 
(B) WT- and ΔIcmF-mono-colonized animals show no obvious signs of intestinal pathology. 
Colons from germ-free and WT- and ΔIcmF-mono-colonized Swiss Webster mice were fixed in 
Bouin’s fixative, paraffin-embedded and sectioned. Colon sections were stained by H&E. 
Animals were colonized for approximately 8 weeks. Scale bar represents 100μm. 
(C) Germ-free and WT- and ΔIcmF-mono-colonized animals show comparable levels of 
inflammatory cytokine transcripts. RNA from the colons of germ-free and WT- and ΔIcmF-mono-
colonized Swiss Webster mice was analyzed by qRT-PCR for inflammatory cytokines. 
Experimental values were normalized against L32. Results are representative of 4 experiments, 
with n=4 per group. Error bars show SEM. 
(D) Germ-free and WT- and ΔIcmF-mono-colonized animals have similar amounts of CD4+ T 
cells in the MLNs. Total MLN cells from germ-free and WT- and ΔIcmF-mono-colonized Swiss 
Webster mice were stimulated for 4 hr with PMA and ionomycin. Cells were subsequently 
stained for CD4 and TCRβ. For each group, cells from n=4 mice were pooled together. Results 
are representative of 2 experiments. 
(E) ΔIcmF-colonized SPF animals have increased levels of intracellular H. hepaticus compared 
to WT-colonized SPF animals. SPF IL-10-/- (n=4 per group) and Rag1-/- (n=9 per group) animals 
were colonized with either wild-type or ΔIcmF H. hepaticus for 2-4 weeks. IECs were isolated 
and treated with gentamicin and then lysed and plated for bacterial enumeration. Ratios are 
expressed as CFUs of bacteria divided by number of IECs. Error bars indicate SEM. *p<0.05 vs 
WT. 
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Figure S3 
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Figure S3. T6SS Mutant Leads to Greater Inflammation in the Colon and Cecum in the 
Rag Adoptive Transfer Model of Colitis 
(A) T cell reconstituted-Rag1-/- animals show no significant differences in intestinal pathology 
when colonized with WT or ΔIcmF H. hepaticus. Colons from WT- and ΔIcmF-colonized Rag1-/- 
mice were fixed in Bouin’s fixative, paraffin-embedded, and sectioned. Colon sections were 
stained by H&E. Scale bar represents 100μm. 
(B) T cell reconstituted-Rag1-/- animals show no significant differences in intestinal pathology 
when colonized with WT or ΔIcmF H. hepaticus. Colons from WT- and ΔIcmF-colonized Rag1-/- 
mice were fixed in Bouin’s fixative, paraffin-embedded, and sectioned. Colon sections were 
stained by H&E. Sections were evaluated in a blinded fashion by the same pathologist, and 
scored accordingly: 0 = normal; 1 = mild epithelial hyperplasia; 2 = pronounced hyperplasia and 
significant inflammatory infiltrates; 3 = severe hyperplasia and infiltration with significant 
decrease in goblet cells; 4 = severe hyperplasia, severe transmural inflammation, ulceration, 
crypt abscesses, and substantial depletion of goblet cells. Each circle represents an individual 
animal. Statistics were calculated using a two-tailed Mann-Whitney U test. NS, not significant. 
(C) ΔIcmF-colonized animals have greater amounts of H. hepaticus 16S rRNA in the cecum 
compared to WT-colonized animals. RNA was collected from cecum tissue of WT- or ΔIcmF-
colonized animals, and levels of 16S were quantified by qRT-PCR. Data shows combined 
results of 2 experiments, with n=8 per group. Error bars show SEM. *p<0.05 vs WT. 
(D) RNA from the cecum of WT- or ΔIcmF-colonized animals was analyzed by qRT-PCR for 
various inflammatory cytokines. Experimental values were normalized against L32. Data shows 
combined results of 2 experiments, with n=8 per group. Error bars show SEM. *p<0.05, 
**p<0.01 vs WT. 
(E) Cecum tissues from WT- or ΔIcmF-colonized animals were homogenized in RIPA lysis 
buffer. Supernatants were assayed for cytokine by ELISA. Graphs are representative of 2 
experiments, with n=4 per group. Each circle represents an individual animal. Error bars show 
SEM. *p<0.05 vs WT. 
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Figure S4 
 
 
 
Figure S4. MODE-K cells are capable of expressing MHC class II antigens.  
MODE-K cells were treated with 100U/ml of IFNγ for 7 days or left untreated. Cells were 
removed from the plate with trypsin, stained for MHC class II antigens, and analyzed by flow 
cytometry.  
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SUPPLEMENTAL EXPERIMENTAL PROCEDURES 
 
Primers for generation of H. hepaticus mutants  
Primers used are as follows from 5’ to 3’: IcmF Fwd - GAC TTG TTA GAG GGT ATG CG; IcmF 
Rev - GGC AGG ATT TGG CAC ATA GG; Hcp Fwd - GAA TCA ACA GAA TAG TTT AGG AT; 
Hcp Rev - GAT AGT TTG TGT TGC CAT AGG; VgrG Fwd - ATG AGT GCT TTT CTT TCT TTG 
G; VgrG Rev - CTC TGT TTG ATG ATA CTT GCA T. 
 
Apoptosis Labeling 
MODE-K cells were briefly rinsed once with PBS and removed from the plate using trypsin. 
Cells were stained for annexin V and propidium iodide using the Annexin V Apoptosis Detection 
kit (eBioscience) following manufacturer’s instructions.  
 
Primers for qRT-PCR 
Mouse primer sequences were used from previous studies (Mazmanian et al., 2008). Primer 
sequences for the H. hepaticus 16S gene are as follows from 5’ to 3’: F-GAC ATA GGC TGA 
TCC TTT AG; R-TAG GTT ATG TGC CCT TTA GT. 
 
Cecum homogenate  
Cecum tissue fragments were washed in PBS and homogenized in RIPA lysis buffer (Pierce) 
supplemented with protease inhibitors (Roche). Supernatants were normalized to total protein 
concentration and analyzed for cytokines by ELISA. 
 
 
